[Role of neural cell adhesion molecule and polysialic acid on the neuronal development and regeneration].
The formation of nervous system depends on intercellular adhesion. This review covered the role of neural cell adhesion molecule (NCAM) and its polysialic acid (PSA) moiety on the neuronal development and regeneration. Mediation of cell adhesion is the fundamental role of NCAM, while the existence of PSA on NCAM decreases cell adhesion by its specific structure. It is known that during the development of chick embryo, the expression of PSA at three critical phases determines whether motoneurons can accurately innervate muscle. Following the peripheral nerve lesions of adult rats, the expression of NCAM is regulated by the state of innervation of muscle. In the adult rat brain, the disconnection of entorhinal cortex and hippocampus results in the elevation of PSA in the outer molecular layer of the dentate gyrus, with this increased expression remains for at least 60 days after lesion. Existing data strongly suggest that the reexpression of PSA in the denervated area may promote axonal outgrowth of transplanted neurons and reconstruct synaptic connection with host.